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=&(i^/c«l^ 1 ic^m<o^y' -f ^ 30 

u>^ffl©T Ku;^f-^ r~'dim.m:iStMir> 
A 5: §T^© / ^• 7 - -C^S t T - Jl/ U -CaSfi^O^a 
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0 S 6 CC^jgflWC^Jgl© 3 «i||© ^ -fe . C » -rtiifi — 0 

i>b<itmi3mm'&m-^^fcmmic^ 1 h^yi'j^i 

©Ifflifeb<»1^0i2 4'y> h*mfi[T--;u^^i 

•7-(!W6i^-A%^rSX@<k, (2) iliBW^^^•■7- 
tcJ:S^S{cJ:•^T. Buiaxfi ( 1 ) -ci'$ss.u-k.WA<o 

7 -03t tr- A^:^-CTt>^Ct<i*{4T-=— -'I'M^OJS 
*t^i©^*>6. T--JW{C3e^!&BtrfB^1t©T--^U 

^fy-^rB-^wa-rxsi. ( 3 ) Sfrtexg ( 2 > -CM 
owffi L/fcSfriaBifS©T--ju>'N' y --C. mriaf^- 

Tx -^u-r -axs^stf c <b -r 5367" ^ ;^ i'© 

[i«3}?^5 ] ffriaxs ( 1 ) (ctet^T, #{4r--.'i'M 

TX-;l/y>->7-<D3fefcr-A*^rS 1 ^ei±0-fei'^> 
ht. Hat^ty-O^fet'-AOJ^f^r^TS— fflt^±<DH2 

yy>h?:3£s«:gaab. ifriaxfi (2) {c*jt,»r, s 

7 --Ciuta^fitT^-Jl'Ml^^iSM^Sf ^> c i 

( 1 ) (2) ^-eti^nnssuT. HiriB^^^-T^ 

X Hg^Ci{CBijia«®T^-;u-'>-'7-**d?). 
mfia^'S 7 - f ;^ h miS©*S{ig t bu ie«ii r - - ;u ^ ^• 

( 3 ) «. B«faT^-;i'T-<* 7 > Kgpo^saaocic. 

or. S3iTx-;U^-C7-?:<£^ilSS«4Sfc»5{Cia 

i>^2(Dm^wm^-^^. 7=-i'©iai*R*fe(cffl(,^e>n 
^^y>h*^e>^o. -SHs^^^ h«b--7 h^^ii'Ji'- 
:^ffl€>T Ku;^b-y f'-i'Mi^tciSiWA.ti 



3 

MiBf=- 3fMJ^<D«rt^ h 7 J: 0 4>l|{ci*9jgffliJ<DM 

jgi. AiP.iy'tcmrseT*- ^'«^®«ii-ia h'^^'i'j:'?^? 
ififa^SEor ^ - ^i'-''^ "7 - *Mi/^/c-r /cfe©>'>" "7 - 

•c. ifiis©i>rf2#(4T-=--Ji'Mis«tc. i?ies^>''>"'7- 
-©*t^-A%srsx«t. (2) Miam^fc'-tc 

7 - f - A 4 S -C -Cl > ?C 1 4 *ttr - - ^I'^JS® SS* 
7 - Wffl-rifi i . (3 ) HutBXe ( 2 ) -CS-^ 

L-. H^^<7-tf'-< :^«'*^6>®iS9t>'^*7-©JtJ&«BS— 
]tiii€)J:5Ccr^-Jl'>''t7-€:*iIiaiL/^cAiP>. frlSf' 
- :J'l!R^F*3(D h 7 •> i'OMffilJCDii^^C < <k 7 > KSP^^ 

S-r T - -)V1M t^^tsct ^W'&Ltt iit'f^:^ 

CiW3}?^8] suiBifi (3) {cfct^T. fjiam^oT^ 

-;^>'^•7-07fet'-A?^7> FSPCD^TiHCf-^ h-M^(C 
fc^r. MIBf -;' HMWi-Cf -;; \- <DW^(OU\.^ ^ ^7 - 
S|J-C(DlS«t-'>'7-i. «5IBSt!SOT:^-^1"'^"7-©MS* 

[ie*«9 3 «5feiS (3) ©MJC. T:^-JU^^*7-<D 

•7 2' d/6CBi^ie^SOT--Jl"'^*7-<D3fe^^-A?:MS^L' 
-C. *6*>Ca)M*f'^7-<braW'''>'7-i©i:k©0S«J@ 
tt«:*«)7:*J*. flfffeiS (3) {C*$W*MW^>"7-<!: 

S*f ^• 7 - i © hbcfliesssafilfc rj: ^ j: ^ k: r - -'i' 

[0 0 0 1 ] 
[0002] 
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WD D (Domain Wall Displacement Detection):^^ (M 
[0 00 3] DWBDy3^<oyt^^ :^!^Vit. BlSSf?. 

= CO/cJt). DWD D:^^©76f -r ;^ 

iit**>6«#3n-Cl>.S (1^pg^6-29 0 49 6-^^t 
#8Stmi8¥ 1 0-34049 3^^*R#M) . 

[0 0 0 4] fifJftOTfef^^ ;^i'©«3t*JJ:D^T::--^KD 
:fr;*K:-:>C»-C. — ^^?:09(c^n-r. 09{C^n-rJ:^«:. 
gtStJCDjfef' ^ X t!7 1 » . 2 i . 2 ±{Cj®^XaJi 

s nfcui (om^i^m 3 , teiiiii 4 . n 2 ©gssflsa 5 

*Ji:0'^S3- me t>&mSo ««2(DlBSS)a4f!W 
^■r-S2-:>©y;l'-:7'2 aFa«. ^ > F iUf^n-SSB 
a©iti»fcixtfO. 2Mm-C*0. ^> FSBOiliitJ 

C 0 0 0 5 ] ;^i;{c, ^tf'^xi' i©r--^i':^a{c-:5t,i 

T--Jl'ffl©U— 9*3^7 (U— tf>'-<7-: 1 OmW. A 
= 7 8 0nm. *t!au>X8©NA=0. 5.3feX^f 
30 h©iSS:*ij8 0 0nm) ?rM*f-r-5)CiKj;-5t:. 
;U--7'2 a±©tB«i®4©aS«Wie^?:rfi^3-a'^. C 
©T^^-^t-XStCfci-^-C. U-1f7lc7©7(cX4<f h©^ 

/ctx.«2m/'s e c-r?*€.. 
[00 0 6 ] 

J;^ncT^-.'U:^£feX-«. y;U-:7'2 aJiin©g|5^{Ci> 
fc. ^(Ofc^. faiiJ14icRSS43ti^pfeX7t< y h^/jN? 

40 <-r-2>ct*iji:>s<i:Jic-5*v iii©^m)i3ii. lais 
' ii^ffl©U'-if:jfe©?fiftcc&t3-ii-cft®'fb^nri,»5 

T--Jl'ffl©U— t^7fe7©7feX:i<-;; F^/jN§<-r 

•c * -r , is^Sfb*5^^t? ^fi^^n.^^ um^h o /c, 
[0 0 0 7 ] Sfc. |H]«©s*-e. ie$S)l4(c*3t:t?>r 

x-;Uffl© U— 7 ©®iKSi^«:±lf C i ASBItf 
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C 0 0 0 8 ] *j%Hj». H?iBfi^*©Wli4<St?i-rSA: 
[0009] 

:/-C^(tS 3 h 7 iTfliCfflS-r S 7 > F±*il3fe S 

i>\:A±.i)^hUi, miim'm.<D r ^ - ^u^- ^• -7 - ^/cT /c 
[0 0 1 0 ] BulB^r-^ ^i'-CB. 3^7^^ ;^^'#«:t- 

l5f^4-?>MS RCMaqnetically Induced Super Resolutio 
n)-^C A D (Center Aperture Detect1on):;^S;^c i'®^ 

CO 0 1 1 ] mflB^t'r^J^i'rji. ttriBfiSffiS 
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i'lBIOfia^W^j:^!!! 5 C i «: J: »3 . flfJ<OjB«?«^ 
10 [0012] */c. miZit^A X i^-C». IBlfSW^tCffl 

i';u-7'±(c{4ia-r*fia»«i©iast^5^ttj: 

^b--A3!>i/jNj< ^c^c^■C■7'^Xi'±©>'^•7-S 

S?S5:fSj±Tn«. U— tf7fenc<f©3feag©*iJfflJS!j^AJ± 
20 *s»3. T^--'UB$©7=-< Xi'*liI^iSi*-5.Ci*s-C#-5, 
©■C-f -<;^i'^^©T---'UB$fflJ&M^-C*-5. I5|B$(C 

[0013] •^xic:^mm<Dyc7' -< X ^(onwsmt. b 

SPf©"? * 7';l'b F i F ^ tJ'T F UXffl©T F U 

X b V F u . ^-nmmicwtii htitc^- dfore 

JSS^fflF^ y i'tt^JU-T'-ctg^Sn. F^-^i'fatc 
tS^-r5v> F±$:ll3fe$-f*/c3^b-A^B/fS©/%-7- 
0 T ;u L. -c !Stt®©ii^s:^tt*fiT 3 -a- -2. 

40 StrlBf - M^©S54J1 h^vi'J:0^>36 fci'l-^fflij© 
^i^©3MJS©5^. t>rtl*i — 3*>{^<«B!riB3SBl^ 
5:ffi^-t*fcli0fK:, 1 h7yi?li(±*i?>nc^HfflB^S© 
T--JU>'W-4M(.^)'cT/cJs?>©>'-?7-r';^ hMjlic5r© 

c:f/c3fef^^ x^©s^ji:5Sr*or. ( i ) mm^y f 

-■r*SWi''^•'7-©7tb-A^rS■C■C7 + -:t7>^. F 
■7 •;'+>d'3-&. mfiB>'<7--f X hfil^©^ ^© 1 
iiO'. aM^i^c^^•'7-f-;^ hSR«(rt©l<ii>l,<«tSI![© 
i2yy>F*#fiT--Jl/Mig|iU-C. IS®[©irKm{4 

50 ri-;i/^is«{c. l&iaii^-'N-7-©fiictf3:^#<3j>o 
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5Xgi. (2) S!^fall4^^•■7-^cJ;S^3cK:J:-^•C. 
MiBIg ( 1 ) 'Cf¥B)EO)fclfi»©#fiiT--;l'«i|S<DJS 

fit . ( 3 ) 8«saxg ( 2 ) -cm-^wffl l /cfrffi^^t© 

[0014] m^T" H X i'®S5Jii:)?ffi{C r::- 
[0015] S/i:HtlrlSli!ji:^ffi-C». HtflBXS ( 1 ) {C 

xa (2) {cfct^r. s^v^•r;--CB^fle#^4T--;^^ 
J|g©jS«^M**^HJ-C*4. 3 etc. tj^m». -s©^ 

[0016] */cBiIfaS«ji:fr?*-C«. 

€ra?Sfflao\ Miaxg ( i ) is^rj (2 ) ^-e-n-en 

9 ^t^©B!^ia>'^•'7— T^x hti^©^S{4 
S i Biiffi*® T i - 7 - i ©M^3&» p> 7= ^ ;^ 

L.r*s#. Bfriaxg o) «. HiriaT^-;u-r-<^7> 
^-juxg-c*.5c<b*!»i;ui>. c©*7*uc»WcJ: 

[0017] ■^Xic:^mMm<D%r' -< X i^<Dmit1fmt, 

BSD. S-bi^y>h}Jf > hM^<btyjl/-y?I^i-C:« 
t*^/ h«HJ^{c«> •!f>7'Jl'-9--;^ffl©iJ>/d:< i 
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im^y-'yvt'kt^)\y--:f-Qm^zti. h 7-^ derate 

♦B^f -5 V > K±%m3feS -Sfcifc A*3f5t©^<'7 - 

■C^SE L T ;l/ L ■riSt4M©fiBEm^:^14* ®T 3 -l* -5 

Miaf'-^Si^^rtOi^S©^^. BuiBf'-^'M 
ii!|©«rt^ Vyv^j^*) <>S{crtJHI!iJ©Mi*. «c e»C^{c 

mrisf^- ^^m<Dm9^m \-^y^^<oi> ihic!^mm<D 
mm<D 3 m.m<D ^ % . t,>-rn*>— d4> u < »B«ia 3Mi^ 

r--J^>'^•■7-?:^c^/c■rfc^^)©/^•'7-x>^ hM«*l9: 
If fcitf' ;^ ©S!i3i:^S-c* -3 r > ( 1 ) H(rga 7 > f 

-"C*4flSfe''>*'7-©:M&t^-A%^Tr7*-*X. h 

7-7+>y$-t*. Byfa^-f^-T-X h^Ii^©^-^©lo^ 

SO'. a^fcv^•■7-f■x^Ml^rt©ni^>L<»^slK© 

-fe y ^ > h ?:^{4T - --(U^IliS 1 1/ -c. aiK©B^ie#& 
r::.- ^U^l^Stc. mrieS^/>*7-©fiiJ:0:A:*<*io 

ffl©S^C-Sf-;^ ^ffl©T:^-^^>'^••7-©^l£K•-A=S^S■C 
20 SXSi. (2 ) BUlaW*fe>'^•'7-{CJ:^^^CC<fco-C. 

Kiiaxs (1) •c{^^L.fca^©*{iiT--;uM^©S 
wiaf";^ ^ffl©r-->»^-'^•'7-©^t^^-A*^ 

•cri,^^j:i»#fiiT--;i'M^©s*f^i©^^e.. 
- ;U iciSi w/imri a^5e©T - ;u -7 - ao w tHTX 
Si. ( 3 ) Huiaxg (2 ) -cm-^tfau/iimffa^^© 

T--;U-'A-r7-©:3tl^-A?SrfiSWl^. Jl^^-C^-if^-^ 
X i'3!)i6©jS*t-'-f -7 -©]:l:Ai^-^t J^JT-SJ: ^ (CT-- 

30 ^r^tfCi^Sr^flii-rS, 

[0018] B!)fe?fe'r-< ;^d'©isj^:^S(cj:n«. 

•7-«:SltltCUr> T::--JU*©M*)3fefi>'>''7-*';r 

R "3 TfeS i T ^ - ;L' >- ^• "7 - i ©ib^^a^i^c T - - ;^>'^• V 
-PS**^«: *J(f i>^m<omiCtii S i . 7 7 - 

**ijii-c#5©r. 3fef'^:^i'©i'©M^r*>a««3a 

[0019] $fcB>)iasiig:^sr{i. H«riax?i ( 3 ) tc 
40 fci^r. ^^rleff^©T^-J^''^•7-©7fet•-A?:5> F 

F ©iJ?g©^C t > 5 ^ -gPrOSW.'S -7 " <!: . luia^f^ 
or - JU y >; 7 - ©flSl^f V S r; _ i ©it; i ^ J. ;5 

{cmFiaH^^©T :^ - ;u>'^- 7 - ^$iJip-r ^^S€rWr © 
c©Sf$L/t,^wccfcti{3:. -^^Fspx^ies 

F©^3. iti. *^c^«#4ci©fte[!ici'K:<fe-5r, s*t 

T-5e-C, T--Jl/t«Sg*SliiiHb/cigM$*fi6n-5© 
50 r. J:>3^^rflis©iift»T^-;i'*i||jgr#s, 



C6) 



[0020] 3s/cMiBS!tji:^ffit?«. friaxg ( 3 ) © 

(3) K:*Jl:f€>M*t>'<7-<!:jSW>''>''7-<i:®l:b©B5iaaS 

fijifiKc J&: s J; ^ tc r - - "7 - **«i®-r 

S tb i 5 j; ^ T - J >• 9 - 5: SfllBI T ^> C i 3{»i -C 
(0 02 1 ] 

[0022] (USSJ^SS 1 ) SIJSJI^SS 1 r«. ^^W© 

7fe7^-f;^i'©-mifiB^-r?., 20 

[0 02 31 (ai«v llife?l5flSl©:ifef'-<Xi' 1 0 0© 

±{*0i#h7-^i'©ffi^*m-r0-r*a, 

r> ifef'-^ 1 0 0 w-!t>7Vn^-#:^S;©?tfiBE5l-f 

i'«1g»©i2i'^>H 0 2j&>€>«RS3n-5, 

y>h 1 0 2©h^--'i'^D©^B^A«l 2 8 0® 

> h 1 0 2«. •9->7*Jl/t'--5i<{l#-?>T K UX{f-^?rie 
IST-5fc2&©tr-y hfllSl 0 3 i, r-d^kimW^-r 30 

i'©rtji ij^iSK^^n-en. u - >mi^ i o 5 i 
•;- FT-i; 0 6*iiHs$n^., f^^-r-5>3>h 

0 1 iRCcfc^CCHsi'y^h 1 0 2-C«^iS3nT 
[0024]Sh^v ^©fltfiS«S 1 ©TSCCCtS l/fc. 

3> hD-JH--7-;; i' 1 0 5 a. r--Jl/-'>'7-*f-X 40 
h (a«f'-5r©vS9-^SK:tg^) -rifcJibCrt^M- 
•7-7^;^ h^Mi^l 0 5 \>UhX>^Sm'^'^m.'QUkfs: 

i'^ie^-r-sf^^xi^esMt^i 0 5 c<j>zwms^h^ 

)iKSn€>. 3> hP-JU 1 0 5 a©-fei^j'> J- 

1 0 2 F«3© i^Jl/ - yilJgl 1 0 4 » . Jl— :/©— 
'Jb-u/h (x>;ii?;^i^>PfA) 7=-^' 
MJilOUi. f'-:???!!!?! 0 1 a. T--^l'>'W-* 
f-;^ hT^)fc»©7'-:S'l^rt>'W-f-y^ h^iiSl 0 1 b 

tihrnc^f-^^mi 0 1 c©3^^*i6'^c-2>. k 

7"5h«JlSl0 6». f=-rXi'^a^i^l 0 6a^c6O' 50 
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^1^1 0 6 bAie.«fiS3n^>. 

[0 0 2 51 02 (a) -02 (b) ^f'-f^d' 1 
0 O*iDWDDS^:^^©<btr©«@«:7nt-0-C, 
i^M^l 0 1 ©-g|5»rffi?:*b/c^^0 (02 (a) ) 
t-imcomj^ (02 (b) ) t?*S, 02 (a) (C*j 
C^-C. 2 0 l«3!£f=-/;^i' 1 0 o©««-c*o. jfo;:^ 
-s^<^^- h©-r>i?ii''>3>fi£fl5Xg'5:i'-C^KfiS2 
tl. /ci;i«0. 4mm~l. 2mmliS-C& 

2 0 2 i 2 0 3 tt^tl-en. 0 4* 

«fiS-r'5i^Jl'--7'i5>Kt?*6. 2 0 4. 2 0 5. 2 
0 6*s<i:iy''2 1 SB-en^n. f-^ H^J^I 0 3*<«fi£ 

;i^fv h*J<fc!yf5^-SPt?*-5. 2 0 7»IPri»l««: 

e. 2 0 8 «fiai4«. 2 0 9 »ii 2ms«j)i-r»^tc 

C©Mlf fiSMSti. ±<*-CfSJl«M2 0 0 *«t)jS-r4. 
I|1SI^<*J12 0 7*iJ:t>*l^2Sl^ft«2 0 9K:«. 
<fcil«S i ,N,. A I N. S i O,. S i O. Z n S. 

Mg F,*jJ;c;^c:n?>©1g^***5f«:i-©«?9ilSWW 

[0 02 6 1 2 1 0«flamM^jgKMi^-C*0. ^f'-r 
:5^i' 1 0 0©h^f i'lBl^t^aU. DWDDfl^l^KK 

msi.i^-^&m^^2 1 o©^fiS{i:w. ^y'^xi'ioo 
©iSim^-c. T--;vsig*fie^. -e©T^-;uiia 

©— S|5r*4*t!gJU>X?r2 1 1 -CU— tffcf-A*g?»3 

Ji^/dlS''^•■7-©T^->'^ffl*t^-A (3l£;^!j<f h) 2 
12*. ^ > K 2 0 3 <E. !>'tC-e©SS^±©«/liSli 
20 0k:^-CT. e^W^c1ftt*^{b3-i*4Ci-cj^i?R 
34^4. ^BR©f=^:^i'SSjjS-C«. 3fe7=^;^i'lt{?Ci 
K. f^- f 1 0 1 *^feam©iHfli|l^*?f ^ h 7 

2'i'©sw*-r'^-cr^-;i'-r-5ci*5ii:>gK:j5c€>. * 

^> FCC h^y4'>d'**H:f^i*«e>^ST4Ci-C. T 

[002 71 IS^tS^iSifMfa^ 2 1 0 ©ipi«. F 7 -y 
^l'ffl3feK'-A2 1 2©x^.imf-3fa*±lfr^§ffi«) 

l» F ^ f 4/©^ > F*> 6 7' y 7";Hi#*«^ffi or. 

F^'-'+^i^^M^f-s/c^r*^, r^-^i/fflTfet-A 

2 I 2©itS*T*S/'clf/h$ < nfctb, CCC'itfc 
i^iJG a N©*2»{*U— tf^^^-^'jS^feU— !f©jSS€: 
3{i^{C-r -5 S H GSg^fj: t'©?gS A *i 4 0 0 n mSS© 



u 

lr<0. 65-0. 8 St-r-SCi-C. A/NA-Cj^S 
C0 02 8 1 3ijS6^iSNA<D*M»U>X%fieo 

itL(r>. -ec-c. ccr»r--^uftiiiwS)iifiS2 0 

S^b<!:*t!^b>X©lSNAfh(C<fcr>r. S»giM2 0 0 

/ct^ti. A = 40 5nm, NA=0. 8 5<DT^-Jl' 
ffl3fet^-A2 1 2©-9-'fX«, aSiB»W^K:(cig^?g[ 
SA = 6 5 0nm,NA=0. 6 03tt^-AiJtS[-r-5 
i. *5J0. 4 4m<!:/hS<-C*4, ^tefc. m)i»M2 0 

omm*^h7'-< :^^^^i>t. 7> h*2 0 aw^Bfrtcm 

[0 0 2 9] C©^>K2 03«. h7 V 5'W<DlSie«J^j: 

K2 0 3<t»S«J{c. HI ■5jJ-:^;l'fc:-^ h2 04<i:l|2>i? 
:*-7';Uf -:» h2 0 5*i^l:fr&-2)o -e-n-eflCD'^:i-^>'U 

■c. ll^5fetr-A*i;^;u-:7'2 0 EOifi^^^r*^ 
J:^«:U-C(,»4, '^:*-:7'JUf-y f-©|HB«. f^W^bf 

r.=.-;l'ffl36t'-A2 1 2CDS<D2fg-C*>. h 

[0 03 0] 04«:. 3f6f'^Xd' 1 0 0*aa«5Kl2 0 

OffliJ*>6.m/c¥®0«:?j^1". 2 1 2«T^-;l/ffl^t^- 

Ar. ias7!)i6m-c^«fi*^6aBfSJi2 o o±{cM*f$ 
n. K2 0 3>5:e>i:f«c-e©Sfii|g±*^SL-c. r 

Jl/*tf ^ feO-C. XtH h mt. h V ->» f J: »3 

/J>$i^ 4 0 2»feissiffl7fet^-A-c. «6®*^e.Mr 

*»e.SI52 0 1 ?:iiiiibt:. aji»®2 0 OtD^JU 

-^2 0 2 /ie>iyt«:-€-©?is«!±'&^fiurf'-^i?:ia 

[ 0 0 3 1 ] T F UX f h 2 0 6 -te > F 1 0 
2©iSS©cl:^«:. -SHKiffil^i f- 7 --^ i'-C^iitciBg 

{2m + 1 ) tmt. (2m) riSHf^J^^D-^ffi 
1^ h ^ V'yv i/©^«:r F f V h 2 0 6 

<. C©0!|-C». Hzi'^'^ F 1 0 2® i + 
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h^yi^2m+ 1 /cWiCT F Fl 0 2*iBBa3 

tfB#«:B. T--;i'ffl:)fei^-A2 1 2JiiT Ku;<f-^ f 
2 0 6»^3^±«:«cnci.^*i. mrie^^ar fuxw i 

/2 F7 F©r FL-Xfs' F 2 0 6 

6iS^IK4T.> itSLT FUX». 1 /2 F 7 y i'Jitl/c. 
^SS[*/cWffll»«,>-rnj&i© F -5 i'±©T F' UX t F 
2 0 6*^*D^^?faXnS. iffijiT FUX^i«fBX«3B$«. ^IJ 
OttiLT F u;^ b- 2. F 2 0 6 1 . bl-^yv i^mtiX 
10 t,iS©-C. T^-;l'ffl3tfcr-A2 1 2Jii/h3t^Ci*>^ 

[003 2] r--;t'jagK*jc>r f-y FMti*^ 
J;(,»*i. 2|s:^l3-c»f 2- FM^ 1 0 3 ©T K U;:^ f y F 

2 0 eiiS^WtcKiiL/rfcO. TFux^*«st: 

V F«^ 1 0 3®T F* UXb'v F 2 0 6©^fSS*flUSCU 
-C|liS-C*^J:^{CUT*j!3. f-^ FMi^l 0 3©S$ 
20 U^)i---:fm.^l0 4ickt^xm<. ^-^miictaKi 
{c< t<»u^;u©S3«:^b-Ci.*5, 0*13. iE^^M 

[0 03 3] J':i±-CT:^-;l'ffl3fet*-A2 1 2{COCi-C 
>7-{Cot,^-CJWT{c|JS^^6, ifef^-f Xi/ 1 0 0?r-t?t 

/cc>. ■€•©/c^t>cc:«r::^-;^>'^•'7-»'C^^>/c^:^•/^^ < 
ufcii. i/3iii/. -:i5-c. t--;u/n''7-«:/Jn3< or 
^fsi. *3fe©se«j-c*4. eMte^jgKj&i^^^fc/s 

[0 034] ^©fc&iCJJ. t^^i)^h'iit>tiX^fcJ<V 

frM©y<7--c&e>*iD«)SJ:os**m\ -ecf^tcia 
50 -r^-c. 'e©fa{cfa»ii^F^->'i'ib-c(^^/5:t,»t»:i5i' 



1 
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[0 03 5] -o©ft?^:^;SiL/r. /b?(,w<r7--CT 
;l/*«®®ailS2 0 0ffllj3!P6SI*6$tl«>Ci<b. 3fef'-fJ^ 

0 1 ittsiicc. [^m^'^'y-^:^ hmm i o 5 b t^^ii-'f 
[0036] cc^JStt. isjsJt**:*:* < . as©ia^ 

So -IISO^feT^-^Xi'-Cl* 1 min~3 

[0 03 7] SIJ{Ci9:C^/c7=-^?mJ^l 0 1 F^<Df=-:>i|S 

*iSrt>'^••7-f^;^ f-^feSi 0 1 b « 1 oo^Jiii uri* 
-r;^ 0 5b t9^m^^'y-f-:^ 0 6 b© 

-^hi^<it. f-i ^^fmmmmio^ Si. io6b© 

/c*5-o-C. F»9Jil''^•'7-f ;^ hgglgll 0 5 b ^^1•MI^^•7- 
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(Obvv i'r1S®*T©i5S?©^Ci'»'!:C 5*1(1 «3^r?). 
[0 03 8]y^«:H2 (b) Sei4J12 0 8©« 

fiSSSiWO. S3 <a) - (d) ^figorDWDDlftf^ 
*iJiBSUT--JUi©M<J^*B>§6*nc-r-2.. 02 (b) 

{c*j(,»-c. 2 1, 2 2, 2 3«-en-en. fiss^itiii. 

ilKJlfc «fc D^IBMiJi -C & 0 . C © Wcl^ 1 iS«fi^lB 2 0 

[003 9] m2i?mf*«2 0 9©»$«, mzm^w 

H 2 0 9 iiJ*i 6 T - - -il/ffi © U — fjlc^K^W L A: i * 

«. A/ (4Xn) ©|iffi*5Wib< . A/(12x 
n) «±A/ (2xn) Jyr (»3Sl/<». A/(6x 
n) W±A/ (2xn) WT) -Cft*. 
[0 04 0] fi8f4Jg2 0 8»> DWDD:^^-rifi755nl 

«i^j:<fc ^ fc 3 miH±(om.^wm^^ts. m\tm 2 o 8 

|^2Simft:®2 0 9»6AW3nfcjSSA©3ic=£ 

mi-^-cr^^-ji^tifcm-cAi,. mitm2 0 8©-w<!: 

l^-r. iettJi2 0 8*s. ««2 0 lffliJ*>6IIIH{ca)g$n 
fcmmmWim 2 1 . iS»rJl 2 2 *J J:0ffBJ5B 2 3 i^is 

**wi/ . jiifB 2 2 ©=^^ i v -iaKjfi<^©iaSjffiffl"c 

IIWJ5BE'ffc*^>'hS ^£WI4-C. ^ U -SiSA^iaSill 2 

3 <fc 0 fe<B < MW® 2 2 J; 0 <bii5t»t**4^:ffl<-=. ^) C <t *i 
-Cti. tctyiit. GdCo-^GdF eCo, tfcit^ 
©^^r+ i y -SS*i2 2 0 "0^2 6 0 •c@S©fe© 

[0 04 1 ] jS»tJ12 2©1?t#4tL'-C«. =*^i';-©S 

2 1 ^ama 2 3 j: o 4>ffit» fe©t?* 0 , 

fJf€ffl(,^-5Ci*5»Sl/l,^. /c<!:;ttf. DyFe'?>Tb 

Fe. */c»^©^^4ffli.».5c«k*ir*, 'e©^efj 

^c+a, y-SSiUT 1 4 O'C- 1 8 0*C©*>©^:ffll» 

[0042] gB^a 2 3 itiz^umMtrntj^mb. m 
m^wsm 2 1 ^mum 22j:«3feisc>+a'j -sat«:W 
siwa 2 2 ©^^ :x -us.&m<D'<s^mmTmmm 

FeCo. $/c«-e©^-C. +i ';-M^*52 8 O'C 
~3 0 0'C©4>©€:fflt,i-5Ci*ir#S, 

[004 3] inTvu. mmm 2 0 s »^2 0 1 m 

16^12 3?:^tJ7t7=^:^i'iC-:)(,i-C. S3 (a)~ 

(d) ^ffltr^T-ec^siig^si^^-rs. 

[0 044] 03 (a) tC. |?4fflU-1f3t*iM*fSn 
-Ct,^^cC><b#©fiSttS2 0 8©#;!^*ms:WfC^f, tt 

#BM^«, isMm2 3icmimmtbxsimttii, n 
2 1 . &mm2 2is^mi0m2 sAi^gs-s^urc^s 
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fc*. Mmm 2 3 omitmrnifimim 2 2 isJ:zfmM^ 

C 0 0 4 5 ] ff U — if 3fe*M8* Lfci *<3!)fiBtt® 2 

0 8(oixmi. 03 (b) (c^^wtcTH-r, ff^fflu- 

Slit- -5. fl^U— tf3fe*5M*t3n-C^)l©?ilS35i±^ 
^■S i . MttlrJi 2 2 ©-aJ{C. iaffiAi* * -SSW± 

2 2 pr». mm^SbmZ 1 iggfli® 2 3 cb<D2SMS^ 

!«:«. ffi:^Snft:fiBSK2 I a.ffim^rz>, -eor. SiJ 
»2 Zv><Omi3 (»«2 0 1 CC^f-rSS^fflU— ifife© 

w^mtjii»W5\^^miitr^. as (b) <o^m>i5 
3©fiax2 3 Si<mnffin,iziintcm&2 1 ajcte^s 

C 0 0 4 6 ] 0 3 ( b ) cottSg;!)^6ll^ U— tf^ASfl 

:^ (0<D«:^isi) fc^sft-r^xt. 03 (c) ic^n-Tcfc'^ 

tc. S8K2 2a<Djae[*i±#t-CS|J^2 2pi;^d:-S, C 
ai5^5-2 2p©H>W{C&B-r-5«8E2 2b{C|«S 
■r^fiaE2 1 b(DSffliJO)SS*J£:^I^K:^Kl-r-5 (03 
(c) (D'h^i.^mSKW) o -eOT, S3 (d) (Cth-TJ: 
^(c, i£A3nfcjiE2 1 b1)mm^ini>, -eur. J£ 
:A:SnA:fiaE2 1 b«:«. ii»ra2 2 */My-Cfi8E2 3 
b(Df«$g*i^:?$*ari^S. 

[0 047] C<DJ:'5{C. DWDD:^r^-C«. ieiSiJ12 

3{cie^$n/cit«Aij£;^$nr?s8ii^»ui2 1 i,cwm 

*5nIin^j:ja»»<!:t,>*3n-5:^©-«-C*-5., DWDD 

L/V>P*W5r^;^S<D-e. ■eti«:l55±T4/cii)r--Jl'K: 
J;^fiS»i^^ig»ffS^2 1 0{Ccfc^rc©i?S?:igKU 
"Ct,»S. o^O. T--;l'{Ccfcor. :ife7^ ■< ;^ 1 0 0 

-^oiejsa. %j'i}\^7.mm-^mtmtji ice j; oTtf ^ c 

[0 04 8 ] W±<D^ -^iC. ^WJSI 1 <D%^a7.{7 1 
[ 0 0 4 9 ] )Jc*i, *^B^CD^7=^ DWDD:;^ 
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*^ !2>S«:jSC-c-@B'f-c^>J:< . ffi^-tt/tieig-cfccfc 
l\ DWDD!^tt-Crf-X h75iFBWC^i.Si#«. 
^Jg2 0 0rt©g2®J12 3 <!:SKJ12 2 i^WKftfJam 
*i9:l:rTfcC>C>, as?ilgl2 O 0±{C». fi814B2 0 8 

-C*4. S!«HE3l3i^e©/?$«. -jjftfl«j{c«. 5 0nm 
— 5 0 0 

[0050] $/c. a@»J@2 0 0 ^Jf^fiSO/tt^KllJ. 

2 0 9 i> u < mmmmm^m<Dk.t,mm. 

hJl». S®2 0 1 tll«©«l4«:fflC>-C}Kfi!c-Cti 

[0 05 1 ]*)^. ^IS^^O^f^^^^i^tCtelfST-- 
. » 2 ^^^S 2 0 9 ± 6 HSi Lx /c*i . iiiB 

[005 2] $/c. :*:^BJ©:5!^7=-< ;:^i'CCfcC:f^,T-- 
JUi. -Iz > h ±^-r>^ 0 - :7'tRJ|i 1 0 4 i k- 

«>cfc < . i^JU- :/«ii^-r'^r i . f hM^©-g|J©* 
*ir - 3 tir t »r J: c 
[0 05 3] */c. 2|c^?8©3fe7'^;^d'{cfcW4r^- 

40 h^^l 0 34^o-r^>cfc(,^ /c/cC/. CC-C. 

m2 K>:ir-:r)n^y h 2 0 5©tl3'D©jgW$*i^{br?>© 

[0 05 4] S/c. 2j!:^?««42i'^> hF*9©i^jU-r^^ 
gp. ¥«SP. iL.<«5>K- i^;U-ygp©i©?f^Sg© 

50 nJ:^©fy hgp^S:S:l^r^cfc(,iL,. T--;l'ffl:Ji£f- 
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<<». 

C 0 0 5 5 1 ttc. *^Bj-c»-t>->7VHJ--4^7 * -V 

[005 6] (il)ISJ^SI2 ) SI»J^i2-C». *BB>^(D 10 
fcibf-(7.i?\ 0 0*iJ)g-rs«^«:o(,»rSiWT*. 

[005 7] m:mB^2(omM-jswrckt. sr. sk2 
m{*Ji2 0 9 <b«:. ccDJi;?-c?^^r-5 mrcoiM 

2 0 8 4«lfiSr ^>1SiSc©fi814i*/lW, C 
tf£< mtmSrr S c t {c J: o r fia[5ie«jJ^j:3i^^*iNI 

^s-tf^.ci*5-c^^. s«2o \f}^hm2mmwm2 

[0 058] m%ijmiM<D'ik. fiai4Ji2 0 s icsto 
r. Ii2ssaf*js2 0 9ffli3&>e>jesA©T--;i'fflu- 30 

[0 05 9 ] ncfc. sfrfefiSisx«<bT^-juxsi©ra 

m2^m]12 0 9±{CiSS|3- hJl?:Jg;3cr-2>I 

li©f^{CtT-5-C*>J:t,^ S/c. T--;H«©ft{C. ^ 

2 2 0 9 ±{C . SIM^SI 1 -CSiBj /c^e^lSJ 

JlJi. ;^'">'-;'5f •;>ya-?'^.«^CCj:o-Cfl5^-C#^., 40 
C©t&^{C«, JJftei!IS)IS>l«:?KR!cU/c©fe{C. «g|3 

[0 0 6 0 ] li(T{C> Tter-y 1 0 0©T--;l'XS 

1. 5 8 t?*i;J< h7!P6nci»«2 0 1 
i. S i ,N,*^e.^t€)|ll^^f$Ji2 0 7 (il$7 0n 
m) i. S i,N,*^6^c6m2il«(*a2 0 9 1 

3 0nm) i^rfflls/cTfef'^J^i' 1 0 0©T--;L'{CO 

2«c^-rj:^«:. ««2o i»6iii{caBsn/cfiaii so 
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^nm2 1 . MKB2 2. isi:rjtmm2 3 i^^tf:)^ 
r-^ ^^i' 1 0©T--;Kc-oti-ci(iBj-r-5, cc-c. m 
Wig'^mz l«GdCoJl <;1S3 Onm) t?*0, :& 
»rS22KDyFeS I Onm) -Qh^. 'SSSStM 
23«TbFeCoJl Onm) t?*?., 

[OO6 1]05». mmi^2<J>%f'^:^{P<D^1j 

WT"C» . *^Bj©s,c6-c * ^> r ^ --»UXg{C*j 
[0 06 2] T--;U*f|^©5ef'-r i^i' 1 0 0«. 05 

l^-A2 1 2it7::.-Jim^^v K5 00*i67>K2 
0 3©«fi'G»«:7*-*:^, h7y+>i'fiJffliSn-C3i£7= 

y^i' 1 0 o{ciii*t$n-5= h5"7=t^>y^Mft#^ai 

^> K2 0 3»8IS^IS2 0 0mii^h^iti^)\^-:f<O 
[0063] 501»A = 405n m©G a N©*jl<* 

!f. 5 0 2 «*3s<*u— tf 5 0 1 (Diamyto-^^ 

»S*f>'^•'7-iLri|lJSt■S«S*f>'^••7-<^lttS. 5 03» 

\^--M.:^y'V V -ii. 5 0 4«0. 8 5iiSNA©*t^U 
>Xr*S, *a«ti*U— tf5 0 1 AJe.tii*f3n/cU— tf 
-/dr 5 0 3. S*!^U>X5 0 4*aji 

UT. ^fef'v^^i' 1 0 o©^> K2 0 3icm^stxr~ 

--'Uffl3fef-A2 I 2=?:mm-ri>, T^-;Uffl7fefcr-A 
2 1 2«. ^"f-C^i; 1 0 0©a)13IM2 0 0CC®lR3 

;^i'50 0K:SW56<!:l/-CR-5-C<.5. *figJU>X5 0 

4ifc:-A;^7''; -y^^SO 3©ffl{C^0Jj^©A/4S* 
B2gL. B?gEJS*t7fe»f-Axy'j 5f 5 0 S-Ct^SS^ 
^SbS*f-'W-*^mS5 0 5iC#<, tf5 

0 1 ©^Bs^^^•'7-«. M»t^-f7-«iag5 o 2 isw/A- 

'7-<^[ag|5 0 5©^aiiigSfca-:Jt>r. 5 0 6©T- 
[0 06 4 ] T::^-JU«ia», ST^fey^-/ X 5^ 1 0 0 ^: 

^Fia^©?^-^ xi/^-^riiiiES^. !f5o 

1 * T - - -7 - J: f) (gl ^n^J ^■ C - V^)VX§^^ 3 
^•C. T--;Uffl^felf-A2 1 2€:. $-r?fiS^>'7-7" 

X h^Ii^l 0 6 btC^*. -ecr^rsTx-;i/M-7 

iitct. mUiC. 7::--}Vm±\^--A2 1 2%r-3?t|!« 
F^-'W-f-X mt^l 0 1 biF«^i§>'^•9-rX l-Ml^l 
0 5 btC-etX-ett^*, fliM©T::.-;l'>''!7-©f-X h 
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C 0 0 6 5 ] W±rSowmufc^ 1 . m2tj:t^Z>icm 

-)\y^Wf). if£jjS«:U— !f 5 0 1 <D>'n" ■7"?^^l5fe>'^•'7- 
!f5 0 1 ©^?fe?:±Js?). 

[006 6] T-->«L'XS(cS-r 4^Fa«. ^ h 7 y 5' 20 

CO 0 6 7] 06 (a) r--;l'-'-C7-<hT^-;U 30 
JU-'N-^-dJqF+^^t 5 8814112 0 8 OilftiW^ffc 

»i^2 0 0<Df»i®iR{C j:or. ?S14J120 83!)i7>K2 
0 3©4''C»35^6T^->'l'3nJSJti€>, T^-Jt'Snfci 

- J: 0 i> t T JH|iS*3if ;t -SO-CSft^JiJ: 
[00 6 8] '?:txVA}i<DT~-)lf^'y--^^Xt 

i> t . mmnm2 o o -^a® i o i f^mmimm-r^ 

®^^•■7-ffiH«0O2ili^r»5^nfc3Effi<i:nc«3. 
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■7 - ^mmth -7 > K 2 0 3 <D3fefflilR7!l«-:£-C. i^* V 
> K 2 0 3 <DglSii)itSS^-5£«:T4 C <t*i*to6n 
■S<D-C. 7>F2 0 3©?f5««t?#S/ct^SS{bSnS 

it. A = 4 0 5nm. NAO. 8 5. iSilSm/s-C 

M2 OOOSftfCiO. T:::.-Jl'S5F«±#-r4Ci4>& 
jfe7=^;!^i' 1 0 0©SJBfSIJBi2 0 0Oa99ft*. T--;b 

[ 0 0 7 0 ] JWT-CB. r--;i/^-«'7-©7=- ;^ h:^^© 

10 6b. 7^-5ii^rt>'>''7-f-X H^J^l 0 1 b fcU< 
BrtiS^-N*"?— r-;^ hMJil 0 5 bO^^ lo^jSC^. T 
-->»l'fll*fcr-A2 1 2*. T--Jl'U-CI,»^C«,i ^» 
^©^> K2 0 3±{C3itf. T::--J^>'^•'7-$IJ®gi55 0 

(Ofptf^h, l<a«>L/<B«?^©-fe^^>h*#{4T-- 

[0 07 1 ] 137 (a) (C. C©iM'P*»?gtt^*. PO 

w^l^''^"9-. p 1 ->-P6«T--;i'-f-;< hffl©-'-;'?- 

■C*'9BfriBWT--^U«{CDCegfC— Si L-Ct^.?., 

r^-^i/^s^-^p 1 *i/=>J®{c±if-cP6*-eT---'P 
tcL/cfa». «gt*''-?'7-=fcii^/>-'7-po{cM-r. T- 

S5 0 5-Cffl'J5£T^. 07 (a) T©SJC^©Mm^m 

c-c«. ^--c^-ps iP4©ra'Wjafc^tt''-»''7-«sH© 
tti.c^«*j**4>©<t#ii6ns. «±rmowtHu/c^ 

Cir. WffiS-Cfiiai4©Si,i3fef^^ Xi'jisff 6*a^o 
[0 07 2] nc*J. JSW^B-fe i/y > h 1 0 2|^©{4g 

Jl'- 1 0 4 ©SI4$35^, ifef'-^Xi'lOO©;^?-? 

^i'^fiS?^. fiRlgJfei'©^af«:J:-3-C^3E«:««3£-C 
^^jrl^CifcSlSSti^), -r^c*)-^. ^>K2 0 3©;S 
$ (gUS) . I®. s5>6tf. BBISg. $4tB©lli^i^ci'©A 
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CO 07 3] s/c. 0 o©ja:^i^-cr-- 

Mig??: 1 h 7 f Ji(±W:Or. L/TSM^ 

-tcS^r*}*. T--^HI*fi^«:. c<Di,>t)«i^5c 

- -C -7 - % 2 ;X7C©> ^: U - (C A tir T ^- ^* "7 
CO 0 7 4] $/c. ^^-^-T-X h^^<7)h^yi'«. T 

CO 07 5] ^"f-C^if 1 0 0©I5I|k». CA 

V. CLVfcL/<»MCLV<OI<>-m-CfeJ:< . 
7*— y' .y hJcotririJ. tJ-^^ji'-y-— h 30 

C0 07 6]Sfc. ®2mSft:a2 0 9CDttf4<bl/-C. 
fflJT^*i2. 0<DS i 3N4?:ffll>?>{?!l*inU/c7!>^> 112 
g?«^;i2 0 9<Dtff4<!:br. ®JT^*i2. 6<DZnS 

e-^®iff$*^2. 2©Zn S^:fflt,it:iJ;C^ ({feOHiS 

C 2 g|^«:Jl 2 0 9 -C T - ;Uffl CD U — !f 3fe 
J:<Wffl-C#2»/c*. m2SS<*jl2 0 9(OfiS)a^P5* 

C 0 0 7 7 ] (sufijfjsss ) usijigssa -cj*. *s?3<o 

©^^•9-(DMj^:^*^ |IS6Ji5Jlg2-CBDC6«jr*o/c 
*IUS0!^3T«> ACW-C*>.2)C<!:r*^o 

CO 07 8] 07 (b) «. f^rf-'rTs h^®T--il' 
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fcj:0«c. JJsiiS (AC) W«:|£{fc3-a-4, 
CO 07 9] f-;^ hffl©T:i-Jl"''?'7-©3fetr-A?r«|( 
fttfcai*. 2|i:^0fl§2<bPIDJ:5{c« T^-;H^fc 

1^^mS5 0 5-CS'jj£r-&. 07 (7 b) "Ctt. T^-^l/ 

*«). p 3Tr^-^^''^■'7-*5W^cc;^c^). •7>F2 0 

CO 08 0 ) «(ffB<0<fc^«:T^-JU*-fei'-^>l-StCA 

-ji/>'>''7-t?jfe7'-* 1 oo4T--;u-r-5ci-c. 
coos 1 ] ^c*$, 2js:|l*6JfJfl8r». 7=—}i^-ri>^:x 

i^- A ife^rSMJ^oit^tt 1 *f 1 r I'i < r <> J; 

c 0 0 8 2 ] {m^mm4 > ^igjKs§4-e«. ^ifes^o 

^7=^ >^ i'(DS!iii:^;ffi«:oi»-c|ISS?l^,«2 *i<fe?/ ST* 

■5, 

CO 0 8 3 3 t^TriJ. v^C^-f ;^ h^JS-C«^T^- 
;I/yN-'7-4*a&S:^^W. fras©ll*S0S2*/i:tt3<!: 

C 0 0 8 4 ] *lli^ffJie.4 (DTfer ^ ^CDl^3»:^ffi«. 
136 (b) KHi^W«:^i^l//cT::--Jl'*©M*f>'-f7-t 

^ttT::-- JUS n.sKroM*}-'-! -7 - i S*f^^" -©tfctt 

^{C— S-C&S5!)^> T--;U>'N*'7-*iifft]L/-C, 

Ms^^^•'7-iiss^-'^*'7-©j:k{*^5T•r5. setcr:^- 
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